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Title : Dielecirig ;e;n?eabflity of plasma located ip 4 stationary magnetic field
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Abstract : The tensor of the complex dielectric permeability of an electron gas is

computed taking into 8ccount the thermal notion of electrons. Indebted
to V. v. Potemki‘)j. Sixteen references, including 3 foreign
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AUTHCRS: Gertsenshteyn, M. fe., bokroo, A X, oobuve;y Lo 3

TITLB: Multi-Channel Systewm of Parellel Selecticn Waveguides with
Variable Coupiings {Mnogostvol'anys sistema purallel'noey

selektsii s reguliruyemymi sv,az;ani)
PERIODICAL: Radiotekhnika, 1958, Vol 13, dr 12, »p <0-29 tricd)

ABOTRACT: dith relatively narrow bands or not tco high claima with reuspect
to the aduptation, the probleam of dividing or jeining the
channels can be solved by me:ns of a system ol shunted series-
resonance circuits. The various filters ure connected, in par-
allel to each other, to the common conductor bty a simgle or
compuct tap. A simple method of setting up a tap for the shunted
deries-resonance circuits is given. This method is based on the
calculation data without intrica‘te experimental work. at first,
the paralleling of the resonance circuits is investiguted. The
obtained formulae (3) and (9) show thit the tap must be tuned
jointly with the filter connected Lo it, with one ¢lement. The
input resistance of filters xith scveral elements is then in-
vestigated and it iy shown tnat the autual influence of the

Card 1/2 various channels is determined =3seatially d; the input resona-
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¥l ti-shannel Syotes of Perullel Selection Wawvegr:ldes with
Variabie (i-upiivgs

tors. Theretfore, the in ut reoon tors ol the filters with
savaril sloments aust olso b tuned wrth the taps. The conno-
tisn of the filters to the common line 1s Loen invegtigatei.
The zonnaction to the main moveruids 1o made yariable by means
of scerews with a steplike croas section. By means of the method
given in this article, a aimple woavepnide tap is worxed out

for a system with shunted series-reson.nce circuits with an
input transient wive factor of #Z0.9% in the middle of the
band. There are 7 figures, ! table, und % Soviet references.

SUBNMITTED: June 1, 1957

Card 2/2
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RERTSENSHTEYN, M, YE.

-1-55/56

ON

£
9
AUTHORS: Bonch-Bruyevick, V. L. , Gertsens:.teyn, i Te.
" PITLE: On the Theory of the HMagnetic Susceptibility of Metals (K teorid
masnitnoy vospriimchivosti metallov)

PERIODICAL: zhurnal Cksperimental’noy 1 Jeoreticheaszoy Fiziki, 1253, Vol. 34,
Nr 1, pp. 261 - 251 (U55R)

ABSTRACTs The magnetic susceptibility of the elestron fas was recently {re-
ferences 1, 2, 3) calculated with the taking into account of the
distant Coulomb correlation. In this sonnection, hovever, only
the susceptibility caused by the Fermi branch of the spectrum of
excitations was taken into account. But the authors want to call
attention to the fact that the Hose quanta ol plasnma vibrations
also furnish a certain contribution o tre suscaptibility. It 1s
true that these excitations are neutral and do not furnish any
contribution to the current, but their energy depends on the field
strength of the magnetic field M and therefore the plasma-quanta
are"carriers of nagnetisc". At the usual tenperatures the real
plasma-quanta are practically not excited in netal, but thelr zerc
energy also depends on H. This leads, as aghown here, to a plasnae
-diamagnetism comparable with the Landau diana;netism. In a weak

Card 1/2 magnetic field a separation of the plasma vibrations in longitu~-
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99-1-55/56
On the Theory of the Magnetic Susceptibility of Metals

dinal and transversal vibraticns is al3o poasitle., ¥or the case
discussed here only the former are of interest. An expression for
the frequency of the lonzitudinal plasma-iuantum is given. Then
the author sivea an axpreasion for the sugnetic ausceptibility
caused by the depundence of the uero enevpy of the plasma on the
mugnetic field. i'he neglect of the zero enerpy of the plasma is
generally not at al! justified and the guantitative 2 ;jreement of
the theory by Pines (reference 1) with the exporiment must anew
be checked., There are 9 references, - of which are Slavic.

ASSOCIATION: Moscow State Taiversity
(Moskovskiy ~osudarstvennyy universilet)

SUBMITTED: November 21, 1957

AVAILABLE: Library of Congress

Card 2/2
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TITLE ddo

PERICDICAL.

in a Blectry

Riliotegnniga o v
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ABSTRACT An =ls:tron team ~ontains woe .t se oI wiise;  oune of

cic.e can be referred to oa: ia colnoge nolse and 1s due
L otne eLiSoisn precesses at Lne cotnode which vroduces
tie Dealr The sesond Yroe Sfono Caln te rerferred to as
tno vollme nclse and s due o fhe urocesses occurring in
Lha sleciron beas itseif. in the vicirity of the cathode,
Lra Satlrle noise 13 .redominant wails tne volume nolse 1is
comcalshive iy iow. Lt can te expecisc tiat at -_arge
distances from the THCLJQG‘ the voelums noise will become
signifizant. while the uchJuc nOLuP is nebl zible. It
15 shown that the conditi cdominance of the
volume nmolsz can be expr
-~ N R

Curai/c .
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where ; 18 wiven by Eq (%), N
for the drit+ Space and w,
In Eq (3), u,
the thermal eleciron velocity and
Irequency.

There are % references, 2 of wiich are Suviet and
1 English.

SUBMITTED, February 21 195

is the trunsit time
13 the Langmuir irequency.
1s the electron vear velocity, v is

“ 1o the operating
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16(1),1)(?) HREE
AUTICRS: Gertsenshteyn,” Ye., and Vasil'yev,V B. J0V/52-4-4 4,03

TITLE: Waveguide With the Random Inhomogeneities and Frownian Motion
on the Lobachevskiy Flane

PZIRICDICAL: Teoriya veroyatnostey : yeye primeneni)
Vol 4, ir 4, pp 424-432 {UJ3R)

ABSTRACT: The authors congider a waveguide with rasion nhomoreneities,
r, be the roflection ronffictent (ratic of “he amplivulos

S

reflected and original wave) of a single 1nromegenelty

be independent random furctions with known i«

characteristiss The authers ask for tho

of the whole waveguide 1t 18 shown that *%e prohlem can be

reduced to ths Brownian motion in the Lobachevskiy plane At

first two inhcmogeneirtiss are considered «n! i . stated that

the resulting reflection ccefficient 15 a boier “.renr f5m c1on

mapping the unit ~ircle sr+o itself Tharcew ol rpe salatiom gt

the Leovachevskiy plane n: ysiven. For zewera’ “nr-gogene:tizs the

image point moves in the Lobachevakry p.onv, wol e she ojam of e

corresponding noneu...dvan digtanres y.e. i, ot oerfert af

the ~nhamogene *ti1a, T o congtdered rantoy provass 1a continusus,

then t* leals t»
SUBMITTED: December 25 :558
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-AUTHURS : Gertsensiteyn, M.Ye. and Vasil'yev, V.B.

————— e e s e

TITLE: Tihe leluolun Equation of a Statistically Non- -10Mmo ;eneous
Waveguide (Diffuzionnoye uravneniye «lya statisticheski
neodnorodnogo volnovoda)

PERIODICAL: Radiotckhnika i elcktronika, 1959, Vol b, xr b,
pp 611 ~ 617 (USSR)

ABSTRACT: It is a=sumed that the complex reflection coefficient of
the system is r = x + iy and that its probability density
dlstrlbutlon satlsflcs the diffusion equation:

6 ) a W oW

Dl — ¢4 —— =2 — (:)
, 0

ax”~ dy”~ dz

where D is the statistical characteristic of the wave-
guide; this is equal to the average half sum of the re-
flection coefficients squared per unit lengtyhi of the wave-
sutde; 2 1s the distance along the lenzth of the wave-
guide, If a norualised variable { =\ Ddz is introduced.
Cardl/h the cauation can be written as Eq (%4). When tle waveguide
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S50V/10 -1 .7/24

‘Tre Diffusion Equation of a Statisticallv Non-homogeneous Waveguide

Cardz/4

is terminated with a matched load, the seluvion of Eaq (1)
15 in the form of Eq (5). It is secen that for larrce t
Eq (5) has no rhysical meaning. A cdifferent differential
"tion for the density probability funcrion is, therotore,
warve  The equation should be such as to make the
~oivtion wndependent of thoe terminating load: also wien

Ll

i y”‘-ﬁ O v the diflerential eunation should cotne tde wity
Eoovt) s These reduilrentents are satistied by-

W

Aw - —

dgt
where & 5 tie Laplace operator on the Lovaclhevskay
furface. The opetator 1s defined by Eq (3). By introducing
a polar system of co-ordinates T 2, as defined by
Eas £9), the Laplace operator is represented Ly Eq (10).
If % =10 and u = chn , Eq (10) can be expressed as
Eq (11). This can be solved by introducing the Laplace
transformations and leads to the Legendre ecuation which

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514920017-2"
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SOV/109-0="1-7/24
The Diffusion Equation of a Statistically Non-honogeneous Waveguide

is in the form of Eq (13). 1In its final form, Ey (13) can
be written as Eq (16). On the basig of the above, it 1s
found that the average value for u is expressed by Eq (17).
The average value of the reflection coefticient is approx-
imately expressed by Eq (19). The value ol the average
reflecction coefficient r as a function of t is plotted
in Fizure 2; Curve I corresponds to a lincar approximation,
while Curve II represents more accurate resalts. It is
seen that Curve I gives values which are higaer than those
represented by Curve II. The ohysical meaning  of this is
that a part of the energy of the reflected wave travelling
frow the load towards the generator is reflected by the
non-unttormities of the waveguide (towards the teruinating
load). The authors make acknowledgment to B.Ye. Kinber

for discussing the work and for his valualle remarks,

card 3/h
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SOV/ 0 -t==7/24
The Dif.usion Ennation of a Statistically Non-homogencous Waveguide

There are 2 figures and 9 references, ! of which is English
and U Soviet. 1 of the Soviet refercnces is translated
{from Enrslish.

SUBMIIIED:  November 20, 2957
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Possiblliity cof Mezguring tne Veloelty of
Gravitatlicna.! Distribution under Lahorztory

Conditicns
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GERTSEUSHTEYN, M. Ye.; BRYANSKIY, L.N,

Using phase shifters for eleiminating misma<ch errors, Izm,tekh.
no.1:48-51 Ja '60. (MIRA 13:5)
(Phase converters)
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AUTHOR1
TITLE:

PERIODICAL:

ABSTRACT:

7T
SOV/109—5—2-5/26

Gertsenshteyn, M. E.

Phase and Frequency Distortions In Mixers

Radlotekhnika 1 elektronixa, 1+, Vol 5, Nr 2,
pp 214-217 (USSH)

[}
Amplltude and phase dlstorticns in erystal mixers
at super high trequencles are analyzed assuming
that the mlxer 1s a slzx-pole networs which can be
descrlbed by a correspondlng miatelx of conguctivity,
Thals leads, however, to cumbersome zalculations and
not comprehenslive end results. Provided the non-
uniformity of the frejuency czharacteristic iz
relatlvely mild, approximatlon methods can be used,
The proposed method takes the wave ploture as a
starting polnt rather than currents el voltages,
Distortions can be descrlied Ly the Laberlerence
of' several waves arriviie by difZerent wiys into the
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Phase and Frequency Distortions In Mixers

output field of the system. In the .
system only one path exloty, out L ellosysten
here may be paracitle pathy xvwed o fa) detunine
n the wave putde, (b) ~

requency or due Lo narman

he slg pal rrom Uhe oucl
to pJOV JnLeldlnq. T
of the frequency char

analysis ol tie ui& W

ut of the system 1s a

ti
i

s

Ugolt =17, 4 Uy =1y
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amplltnds and phase modiiatton o
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ambllfier are amplitude—mr;n}txl,
ne removed with the help ot =
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: - m By
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GERTSENSHTEYN, M. Ye,; VASIL'YEV, V.B,

In regards to S. I. Al'ber and V. I, Bespalov's letter "Diffuaion
equation for a statistically nonhomogenous wave guide., Radio-
tekh. 1 elektron. 6 no.3:449-450 Mr 161, (MIRA 14:3)
(Wave guides)
(A1'ber, S. I.) (Bespalov, V. I.)
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24023425/040/001/012/037
pel O kK 4
24.4400

AUTHOR: kGe?tFPEQhFQYQ1~¥t,XQL
TITLE: The laws of conservation in the general relativity

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 20,
no. 1, 1961, 114-122

TEXT: The author deals with two points in the theory of the laws 0 consen
vation which are, seen from she nathematical viewpoint not clear: 1) The
energy momentum vector Pi - Jt§ dsk is in this integral representation not

satisfactory, because the vector addition is not defined. 2) In the rerre-
gentation of the coordinate transformation (2);
oxt éi(x) . xi(x)éwd, where 6w are the parametars of an element of the

irreducible group of coordinate transformation (translation or rotation),
it is not definitely said what functions 1(x) correspond to the trensla.
tion. Integrals like the one abovementioned occur in the general relativity
when the laws of conservation are being studied. If ti i3 an energy momen-

Card 1/5
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#9206

8/055 /81 fe45/001 [012 /537
The laws of conservation ... B102/R204

tum pseudotensor, and if composition (integration) is carried out according

to components (the coordinates are Fuclidear at 1nfinity2, then the inte- '
gral is independent of coordinate system; 1if, at xqﬂoo, E tend = const, \J%‘
the integral quantities, which were obtained in the integration of various
energy-momentum tensors (which are produced-by (2), coincide. Such a
8ituation, where the mathematical operation employed is nct defined, and
obtains sense only by the nature of the expression under the integral, is
congidered to be unsatisfactory by the author. Definition of the integral
and the translation ig purely geometric, and ought to be independent of the
physical content of the problem. For determination of this integral in
Riemann geometry, a so-called "free" vector field is introduced, whieh
uniguely (i.e., independent of path deﬁcribing the shift of the origin of
the coordinates is intreduced: Pi(x - cPi(q), where € is the cperator of

the "harmonic" shift. §'(x) is considered to be a vector field, which
cbeys the following conditions: Ei(x.xo) is a unique function, fl(x) are
vectors which are parallel in Buclidean space. Thus it is possible, like

above; to put §1(x) - e§i(xo). The harmonic shift is defired in all spaces
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that are topologically equivalent to Euclidean spacze; however, it differs
from a rarallel shift. For the "free" vector in a curvilinear pseudoeuclid-
ean space v'sz(x) = 0 holds, V& denotes a covariant derivetive, if X ani s

are independent, this equation contains 16 conditions. With the definition
of the invariant 5 - VkPk = divP, and geparation of the aymmetric and anti-

i . - W, =V, P, -V.P , it is possible to im
metric part, %ik Vkpi + V&Pk, lik kai Vi K’ it 1s possibhle imposge

onto the vector field Pi(x) the condition éik = 0 [which in itself comirises
y

10 conditions). These conditions have already been studied by V. A. Fok.
They are satisfied only in a gpace of constant curvature (VéR = 0). The

conditions (13): F = 0,7y
isfied in the case of arbitrary R?ks' The solution cf (13} is given with

g =0 (7 conditions) are, on the other harnd, sat-

k
v vV = o i = Q. -covariant lin differ i
= T ag/ax $ U{ 0 The general-covariant linear fferential

equations (13) define the geometric cperaticn of a “"rarmenic" translation
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of the vector in a unique manner. There now exists, also in the general
case of a space of arbitrary curvature, a sreferred system of coordinates,
in which the components of the vector rema:n unchanged in the case o7 a
shift. The condition

(’J(Y—M:E'gik)/dx1 - 0; gimr'im - 0 determines the clasa of the

"harmonic" (preferred) system of coordinates. In guch a system, the
covariant vector components in harmonic translation 4o not change, and it
is therefore possible to integrate the vectors by the components. Energy-
momentum vector, - pseudotensor, energy density, and the Hamiltonian of
the system should, therefore, be calculated in such a harmenic system.

The case of infinitely small coordinate transformations is studied and the
formula hereby for the energy-momentum tenscr is aprlied to the gravita-
tional field. For the canonic energy-momentunm tenior, 4 unigue expression
is obtained which after symmetrization goes over into the landau-Lifshits
tensor. In conclusion, the case is studied in whieh the gravitational
field may be considered to be a slight perturbaticn, and the results of
calculations are compared in the various sjsteds of coordinates. The
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author finally thanks V. L. Bonch-Bruyevich, Professor A. I. Petrov,
A. A. Fedorov, and L. G. Solovey for discussions. There are 10 references:
4 Soviet-bloc and 4 non-Soviet-bloc.

SUBMITTED: October 8, 1959 (initially) and March 9, 1960 (after revision)
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. AUTHCR:: Sertsenghteyn, . Ye. -
TITLE: Wave resonance of light and gravitational mwaves

¢ERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fisikd, v.'41,
) “no. 1{7), 1961, 113-114 ’

.
TEXT: This paper gives an estimate of the energy of gravitetional wavees |
produced during the propa;ation of light in a conatant electric or %
mugnetic field. According to generul relativity light and gravitational ..,
waves propagate with equal velocity, and the corresponding rays coinoide i
with the zero geodesics. That means that, if there exists a linear j
relationship between light and gravitation waves, wave resonance kdown !
in radio physics must appear so that even in weak coupling a significant
energy transfer may take place. In the presence of an electromagnetio

field a weax dravitationai field is described by !

i
i
! D‘V‘ = —]&‘Yc-‘t“t ‘: = 0. ‘{: == ou [ o
, (1) .
= 4L1 (FiF oy — :\_ o (FmFu)l, xpf - h — -"- R ‘VA
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i\ "l s
where ¥ 7 is the energy - momentum tensor of the electromagnetic field, ;
|
!
|

r

P i the electromagnetic field tensor, y the gravitational oonstant,
and hy, the perturbation of the metric tensor. Eq. (1) 1s used for

investigatini the croperation of *1light (Fik“field) in 'the presence of &

. . . {0k . :
gtron; rugmetizing fleld P constant in space and time, The'energy "
momentur lensor tecomes the sum of three terms: square of & oonstant term, ’
gquare c¢f the lijgnt wavo field, and an interference term describing the
wave resonunce. .0 negleecting the non-resonance term one obtains the

relation ‘ By ’ .
— il 1 .
O = — 3 [F(o) Fu — 8 (Fioum p,) ] . (2). ..
If the x=-2xi3 1. %Hazen in the Jdirection of the wave vector and the wave ; )
amplitude is ex_rezrod in tne units of energy density, one obtains A
e .
Far = b(x) oy e, Pllyml,  km= ok, () ' o

W= () VIR b, G th =, Oy
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where the amplitudes f?l wng 21‘ are dimensionless. “ith tnis one obtains )

in the approximation of slowly varying amplitudes: ida( Mix

2 v
= %y/nc“ F(O’llfkl Si v(x). The solution of this gyuation has the form
. X
a(x) = 1 Yy/nc4 fiq ?k j (U)ilﬁa‘ b{s)ds + a(0), where the integration
i

he rab 1f a(0) = O the external field is conatant and the
cattering of the light along the v'ay ib gmall in the domain

‘(o 22

ig made along 3
absorption or s

considered; i.e. b{s, = constant so that Ja(x)/v(0 = y/nc
where T is the time in which %the ray traverses the co ska“t field. The
amplitude packet was here set equal to one. 1f the F\0, field is turduledt
. and random, i% can te assumed for the purpose of estimating the energy .of

the gravitational wave that F‘O) is constant along & path of length P ;

(RO - correlation radius of tne ?\O) field) and then changes by junps atﬁ

© at randon. The light ampritude n(x) is practically constant along the ray, .
the amplitude of the b"ﬂv’tafloral wave ia given by ; t>x<:
| .
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a(x) = 2, aa’ m=iVﬂM‘MC7S FO (s)b(s)ds.

fn—t
The grav1tational wiives excited utl cach portion of the path hecome in- p/\>'<
NP V2
coherent. One obtains: Xa(x;/b¥ . (y/ncb)F(O’ BT (1). Por

v =1 -
interstellar fields one obtains, for example, ja/b" o 10 7,(T(0)-10 5G,
Ro = 10 light years, T = 107 years). The frequency of the excited

fields exist also inside the stars, and therefore gravibutional waves can -
ve produced. Here the correlation radius a{x) is essertially determined

vy the Iree patn of the radiation. For the calculation of the jntenaity o

this wave (7) can also be used, out then T is the diffusion time of the ‘
energy of the ray in the star transparent to the rizdintion. It can be

shown taat (7) represents the ratio of the gravitational and light redia- i

tions of the star. yaturally, the intensity of the gravisational radiation,

ig small and is unim,ortant for the energy talance of tre star, There o
are 3 Soviet-bloc references. !

|

‘.

‘I

!

!

gravitational wave is determined by the 1ight frequency. , 5trong megnetic i
|

f,

i

+
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AUTHOR: Rabinovich-Vizel®, "A.A., and Gertsenshteyn, N.Y¢
TITLE: On the bandwidth of frequenyy multipiiers smploying
non-linear capacitance
PERIODICAL: Radiotekhnika 1 elektroniki, v. ~. ns Gt 10el
179 - 177

&

TEXT: The purpose of the paper 1is to determine the bandwidih o
frequency multipllers using non-linear elements. The authors first
survey available literature and conclude that the efficlency of /&//
this type of frequency multiplier has received much attent.on, L

hardly anythinz has been written on the attalnuble bandwidth. Ne
they quote K.}M. Johnson's formulas, slightly rearrange then and

find f-r the product of relative bandwidth zni eptimum oI7icrendy
Of 2 B .
—_—— I 4 NN
7opt 7 ‘V%n + (mlT) wat &
where bn depends on the nonlinear characteristizs of tne iiode em
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ployed. w, - sundamental frequency, T - time
n - factor of muitiplication. For a lossliess dinde
O
t =0, 7= 1, = bn'

where CD1

the bandwidth is dependent on n. If the losses are large Qp, n(é:‘“

the bardwidth is mainly determined by the lvsses and independen
If non-linear resistances are used
because broadband mat:hing
Soviet-bloc and 4 non-Ssviet-blao.

the harmoni: number.
difficulty with bandwidth
Thers are 5 references:

quaiity of the diode at the frequency w,.

CIA-RDP86-00513R000514920017-2
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~onstant of the diode,

WD1bn)‘;’>?>1 o)

In thuia -43€

T
there 1s no
18 possible.
The 4

most recent references to the English-lenguage publications read s

follows: C.H. Page, J. Res. Nat. Bur.
G. Lueutgenau, M.V. Duffin, and P.H.
Record. 1960, part 3,
Powere and J.J. Younger.

4%, K WM. Johnson, IRE Trans..
SUBMITTED: July 20 1961
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